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Housing prices and aggregate consumption 
 
Abstract:  
Using aggregate consumption data for Singapore, this paper rejects the 
life-cycle/permanent income and myopia hypotheses as explanations for 
aggregate consumption behavior.  We confirm the presence of liquidity 
constraints from the asymmetric reaction of consumption to income increases 
vis-a-vis income declines.  When we allow for asymmetric response, anticipated 
house price increases appear to have a dampening effect on aggregate 
consumption while declines in expected house price growth also had a negative 
effect on consumption, although the results are statistically insignificant.   There 
is no evidence that the housing price increases have produced either wealth or 
collateral enhancement effects on consumption.    
 
Key Words: 
Housing wealth effects; consumption; Singapore; liquidity constraints; collateral 
enhancement. 
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1. INTRODUCTION 
The impact of stock market and housing market wealth on consumption has 
received increased attention recently. Using data for 16 OECD countries, Ludwig 
and Slok [5] find the effect of housing prices on consumption to be significantly 
positive.  Case, Quigley and Shiller [3] also find a statistically significant and 
rather large effect of housing wealth upon household consumption for 14 
countries (US, Canada and 12 European countries).  In this paper, we investigate 
if there is a similar significant positive housing wealth effect on consumption in 
the case of Singapore, an East Asian city-state with a population of 4 million. 
Housing policy has pervasive economic and social effects in Singapore where 
much domestic policy attention has been focused on housing policy to ensure 
housing price and mortgage affordability.  Since independence, the provision of 
subsidized flats by the Housing and Development Board (HDB), a government 
agency, and facilitation of their purchase through a mandatory saving fund,  the 
Central Provident Fund (CPF), have resulted in a housing stock that is four-fifths 
HDB, and a homeownership rate that is in excess of 90 percent (Phang [7]).    
In the first half of the 1990s, asset enhancement policies also featured 
strongly in the government’s socio-economic program.  The private housing 
price index increased from its trough at 43 points in mid-1986 to reach a peak of 
181 points in mid-1996.  Under such conditions, housing wealth has become an 
increasingly major component of household as well as the national stock of 
wealth.   Phang [7] estimates that net housing wealth as a ratio of GDP increased 
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from a mere 0.42 in 1980 to 2.34 by 1997; the housing loans to GNP ratio 
increased from 0.10 to 0.49 over the same period. 
The life-cycle theory of consumption implies that consumers’ expenditure 
depends on human capital and the value of tangible and financial assets (Deaton 
[4]).  Theoretically, housing asset price fluctuations, through their impact on 
household wealth, impacts on individual household consumption and savings 
decisions.  Increases in house prices benefit those who aim to trade down and 
harm those who have yet to enter the market or aim to trade up.  In the aggregate, 
and assuming gainers and losers balance out, we expect the aggregate wealth 
effect of house price rises on consumption to be zero (Miles [6]).  An alternative 
mechanism through which asset prices may affect consumption is through the 
collateral enhancement effect or balance sheet effect, that is, assuming that 
households face binding credit restrictions.   
Consumption is one of the most important components of aggregate demand. 
The objective of this paper is to investigate the effect of housing asset prices on 
aggregate consumption using time series data.  Section II of this paper presents 
the time series trends for relevant housing and macroeconomic variables.  In 
Section III, we present empirical evidence of the impact of housing prices on real 
consumption for the period 1980 to 2000.  In Section IV we test for the presence 
of liquidity constraints and collateral enhancement effect of house price 
increases. Section V concludes with main findings.  
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II. TRENDS IN HOUSING AND MACROECONOMIC VARIABLES 
The Singapore housing market experienced two major residential real estate 
boom-bust cycles between 1975 and 2000 (Figure 1).  The boom of 1980 to 1984 
occurred during a period of rapid GDP growth and followed the liberalization of 
CPF regulation that allowed CPF savings to be used for private housing 
mortgages. Housing prices increased by 139% between 1979 and 1983, then 
dropped by 27 % with the bust in 1985 coinciding with Singapore’s first general 
recession since independence.   
The housing market picked up again in 1987, with the housing price index 
more than tripling between 1987 and 1996 (a 256% increase).  This was a period 
of strong economic recovery and growth (Figure 2), which also witnessed the 
liberalization of regulations governing the purchase and financing of HDB resale 
flats (Phang and Wong [8]).  The bust from mid-1996 followed the 
implementation of anti-speculation measures and was exacerbated by the Asian 
crisis of 1997, with the index falling 43% from 1996 to 1998.   
Table 1 and Figure 3 show the trends in the average propensity to consume 
(apc) in Singapore for the past two decades. Two measures of disposable income 
are used: yd which is GDP less personal and corporate taxes less mandatory 
savings CPF; and yd + CPF, which is GDP less personal and corporate taxes.  We 
report apc for for three definitions of consumption: total personal consumption ct, 
non-durable consumption cnd(i.e. total consumption minus consumption 
expenditure on furniture and household equipment), and consumption defined as 
expenditure on non-durable goods and services, excluding rent and utilities cnd-ru.  
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Regardless of the definition of consumption expenditure or disposable income 
used, the downward trend in apc remains pronounced.  The ratio of total 
consumption expenditure to yd + CPF declined from 0.59 in 1979 to 0.44 by 
1999.   
From Figures 3a and b, a deviation from the general downward trend can be 
observed for the period 1983 to 1986, when apc dipped sharply and then 
increased again.  In Table 2, we report on the growth rates of real disposable 
income and of the various consumption definitions.  From the data, it is possible 
to establish the extent to which the movement in ratios is due to movements in 
the numerator and in the denominator.  Figure 4 clearly indicates that growth 
rates in income were much higher than growth rates in consumption for 1980 to 
1984, and also for 1994 to 1996.  These were also periods of rapid housing price 
increases (see Figure 1).   
To what extent did housing price increases dampened consumption demand?  
To assess the importance of this and other factors, we present a model in the next 
section that will be used to analyze the empirical evidence of the impact of 
housing prices on real consumption. 
 
III. SPECIFICATION, DATA AND RESULTS 
Specification  
In this section, we generate simple time series models of income and house price 
changes and estimate the impacts of income and housing price movements on 
consumption.  Following Campbell and Deaton [1] and Miles [6], we regress the 
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change in log consumption Dlog c on anticipated and unanticipated components 
(equation residuals) of the growth in disposable income and of real house price: 
Dlog ct = µ + λ1 ADYt + λ2 UDY t + α1 ADPHt + α2 UDPHt  + β r) t  +   ε
                     (Equation 1)  
 
where ADYt   is the expected income growth between t-1 and t 
 
UDYt   is the unexpected income growth between t-1 and t 
ADPHt  is the expected real house price growth between t-1 and t 
UDPHt  is the unexpected real house price growth between t-1 and t 
r) t is the expected real mortgage interest rate between t-1 and t. 
Under the life-cycle-permanent income hypothesis, predictable income 
movements should not affect consumption, controlling for the return to saving.  
Thus, λ1 should be zero, provided income, house prices and the interest rate are 
measured using information available at t –1. Increases in house prices benefit 
those who aim to trade down and harm those who have yet to enter the market or 
aim to trade up.  In the aggregate, provided the assumption of no liquidity 
constraints is true, and further that gainers and losers balance out, we would then 
expect the aggregate wealth effect of house price rises on consumption to be zero 
(Miles [6]).  Thus, under the null hypothesis, α1 and α2 should be zero.   
 
Data 
We use quarterly, aggregate data on consumption and income obtained from 
Singapore’s Ministry of Trade and Industry.  The basic data we use are 
constructed as follows: 
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Consumption (c):  This is quarterly, per capita real, personal expenditure 
and is derived from total personal consumption minus expenditure on furniture 
and household equipment, deflated using the Consumer Price Index (CPI).   
Disposable income (y):  This is quarterly, real per capita derived 
disposable income, where real disposable income is nominal GDP less personal 
and corporate taxes, deflated using the CPI.  It is therefore inclusive of Central 
Provident Fund (CPF) contributions, which although not `disposable’ in a general 
sense, may be used for housing purchase.   
Interest rate (r):  The interest rate series used is the average of the 
nominal housing loan rate for 15 year loans for each quarter.  
Real housing price (PH):  This is the Residential Property Price Index 
series compiled by the Urban Redevelopment Authority each quarter, deflated 
using the CPI.   This series is an index of the market price of transacted private 
residential properties and is shown in Figure 1.   
 
Results 
 
Preceding any analysis of the time series data, we perform the standard 
augmented Dickey-Fuller unit root test for stationarity.  Table 3 shows the results 
of the test for the log of the real consumption, income and housing price time 
series.   For the first difference of the log of real consumption, income and house 
price, we are able to reject the hypothesis of unit root using the MacKinnon 
critical values at the 5% level.    
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The predicted component of income growth is the fitted value from a 
regression of income growth on lags of income growth, the savings rate and 
seasonal dummies.  The predicted component of real housing price changes is 
based on a regression where the explanatory variables include lags of real house-
price changes, real income growth, and the mortgage interests rate.  The 
prediction equations are shown in Table 4.  The fitted values from these 
regressions are interpreted as the anticipated component of growth and the 
equation residuals are the unanticipated components.   
 Table 5 shows the non-durable consumption growth equations for 1981 to 
2000, as well as for the sub-periods 1981 to 1990 and 1990 to 2000.   We handle 
expectations of real interest rate by including the lag of the nominal interest rate 
and four lags of consumer price inflation: if households use a simple time-series 
model to predict next period inflation, this specification allows for changes in ex 
ante real interest rate.   
 Table 5 shows that for the full period (1981 to 2000), anticipated 
elements of real income changes had a significant impact on consumption, which 
is inconsistent with the life-cycle/permanent income hypothesis.  As expected, 
the impact of unanticipated increases in income on consumption was positive and 
significant for all the equations.    
Neither anticipated nor unexpected elements of real house price changes 
seem to have had a clear impact on consumption.  It would appear that the 
dramatic and very significant increase in housing wealth over the two decades 
had no impact on consumption in the aggregate.  Moreover, whatever little 
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impact of housing wealth on consumption was not unambiguously positive: the 
signs of the coefficient were negative for expected real house price changes for 
the 1980s and for unexpected real house price changes for the 1990s.    
Consistent with other studies of consumption (Campell-Mankiw [2] and 
Shea [9]) the coefficients on the interest rate and inflation rate variables are 
insignificant.   
 
IV. TESTING FOR LIQUIDITY CONSTRAINTS AND COLLATERAL 
EFFECTS 
 
The failure of the life-cycle/permanent income hypothesis in aggregate data as 
shown in the section above is not surprising as the result is well established. Two 
alternative hypotheses viz. myopia and liquidity constraints have been put forth.  
Under myopia, consumption tracks income/wealth and should respond equally to 
predictable income/wealth increases and decreases.  Under liquidity constraints, 
however, agents cannot borrow when income is temporarily low so that 
consumption should be more strongly correlated with predictable income 
increases than declines: liquidity constraints impede borrowing but not saving 
(Shea [9]).   
 Following Shea [9], we test for the presence of myopia or liquidity 
constraints.   In addition we include the expected housing price term to test for 
the collateral effect of housing price increase by running the following OLS 
regression: 
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Dlog ct = µ + γ1(POS1) ADYt + γ2 (NEG1) ADY t + γ3 (POS2) ADPHt  
+ γ4 (NEG2) ADPHt  + β r) t +   εt               (Equation 2) 
where POS1 is a dummy variable for periods in which anticipated real income 
growth is positive, and NEG1 is a dummy for periods in which ADY is negative.  
POS2 is a dummy variable for periods in which anticipated real house price 
growth ADPH is positive, and NEG2 is a dummy for periods in which ADPH is 
negative.   
Under myopia, consumption tracks income: γ1 should be equal to γ2, both 
ADY coefficients should be positive, significant, and equal; similarly, γ3 should 
be equal to γ4 and both ADPH coefficients should be equal.  With liquidity 
constraints, γ1 should be significantly positive, and should be significantly greater 
than γ2.  If households are liquidity constrained, and if anticipated housing price 
increase enhances the scope to borrow against housing wealth by increasing the 
value of collateral against which loans are made, γ3 should be significantly 
positive, and should be significantly greater than γ4.   
 Table 6 shows the results of the OLS regression for equation 2.  
Consumption responds significantly to expected income increases but 
insignificantly to predicted declines.  γ1 is positive and significant while γ2 is 
positive but not significant for 1980 to 2000 data.  This result is consistent with 
liquidity constraints but unlike the findings of Shea [9] who found no evidence of 
liquidity constraints for postwar US aggregate consumption data.   
 The coefficients for expected housing price increase γ3 are consistently 
negative.  This implies a negative impact of house price increases on aggregate 
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consumption as well as the non-existence of collateral enhancement effects.  The 
positive sign for γ4 indicates that consumption tends to decline with anticipated 
house price declines, although the impact is statistically insignificant.   A 
plausible explanation would be that the negative wealth effect of house price 
increases (on those seeking to upgrade or enter the housing market) is stronger 
than the positive wealth effect of those seeking to downsize their housing assets.  
However, when the relative impacts on upgraders and downgraders of a housing 
price decline is the reverse, the negative impact on housing asset owners 
outweighs the positive impact of housing price declines on upgraders and those 
entering the housing market. 
  
V. CONCLUSION 
 
Using aggregate consumption data for 1981 to 2000 for Singapore, we are 
able to reject the life-cycle/permanent income and myopia hypotheses as 
explanations for aggregate consumption behavior.  We confirm the presence of 
liquidity constraints from the asymmetric reaction of consumption to income 
increases vis-a-vis income declines.  We conclude that the dramatic increases in 
house price and housing wealth over the past two decades had had no significant 
positive effect on aggregate consumption.  When we allow for asymmetric 
response, anticipated house price increases appear to have a dampening effect on 
aggregate consumption while declines in expected house price growth also had a 
negative effect on consumption, although the results are statistically insignificant.    
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There is no evidence that the dramatic housing price increase produce 
either wealth or collateral enhancement effects on consumption in Singapore.   
We conclude that recent findings to the contrary for other countries (Case et.al 
[3]; and Ludwig and Slok [5]) cannot be easily generalized.  The lack of a 
collateral effect is not surprising given the institutional framework for housing 
finance in Singapore where restrictions imposed by both the Housing and 
Development Board as well as the Central Provident Fund Board limit the extend 
to which HDB housing in particular can be refinanced.  One implication of this is 
that policymakers in Singapore should treat housing wealth as distinct from other 
assets when considering the impact of wealth on consumption.  Moreover, `asset 
enhancement’ policies should make a distinction between price increases for 
housing vis-à-vis other financial assets.  In particular, given the high non-resident 
component of Singapore’s population (20 percent in 2000), a high housing price 
level facilitates emigrants and hurts immigrants.   
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Fig. 1  Nominal and real residential property price indices 
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Fig. 2 Real GDP  
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     Table 1.    Consumption to income ratios, 1979 to 1999 
 
 
ct 
yd 
cnd 
yd 
cnd-ru 
yd 
 
ct 
yd+CPF 
cnd 
yd+CPF 
cnd-ru 
yd+CPF 
 
 
1979 0.6473 0.5832 0.5130 0.5880 0.5297 0.4659 
1980 0.6179 0.5546 0.4880 0.5567 0.4997 0.4397 
1981 0.6047 0.5403 0.4773 0.5366 0.4794 0.4235 
1982 0.5988 0.5361 0.4724 0.5194 0.4650 0.4098 
1983 0.5642 0.5043 0.4435 0.4879 0.4361 0.3835 
1984 0.5650 0.5025 0.4390 0.4816 0.4284 0.3742 
1985 0.5866 0.5193 0.4462 0.4887 0.4326 0.3718 
1986 0.5774 0.5135 0.4320 0.5022 0.4466 0.3757 
1987 0.5722 0.5149 0.4292 0.5096 0.4585 0.3822 
1988 0.5687 0.5133 0.4312 0.5095 0.4599 0.3863 
1989 0.5708 0.5180 0.4383 0.5069 0.4600 0.3893 
1990 0.5619 0.5089 0.4291 0.4970 0.4501 0.3795 
1991 0.5543 0.5029 0.4197 0.4889 0.4435 0.3701 
1992 0.5621 0.5097 0.4243 0.4933 0.4474 0.3724 
1993 0.5562 0.5072 0.4278 0.4891 0.4460 0.3762 
1994 0.5402 0.4944 0.4208 0.4784 0.4379 0.3727 
1995 0.5106 0.4671 0.3961 0.4478 0.4097 0.3474 
1996 0.5013 0.4580 0.3881 0.4401 0.4021 0.3407 
1997 0.4909 0.4491 0.3799 0.4314 0.3947 0.3338 
1998 0.4845 0.4438 0.3687 0.4243 0.3886 0.3229 
1999 0.4844 0.4442 0.3721 0.4377 0.4013 0.3362 
       
 
Notes  
ct            = total personal consumption expenditure;  
cnd               = personal expenditure on non-durable goods and services 
             = ct minus personal expenditure on furniture and household equipment; 
cnd-ru           = cnd minus personal expenditure on rent and utilities;  
yd            =  GDP - CPF contribution - Direct tax (personal and corporate tax) 
yd +CPF =  GDP - Direct tax (personal and corporate tax) 
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Figure 3a   Average propensity to consume 
(Income = GDP – direct taxes - CPF) 
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Figure 3b    Average propensity to consume 
(Income = GDP – direct taxes) 
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Table 2.   Growth rates for real income and consumption 
 
 GDP yd yd+ CPF CPF ct cnd cnd-ru 
        
1980 0.0976 0.1077 0.1167 0.2060 0.0600 0.0538 0.0572 
1981 0.0961 0.0480 0.0641 0.2104 0.0461 0.0397 0.0404 
1982 0.0689 0.0362 0.0601 0.2483 0.0384 0.0404 0.0406 
1983 0.0810 0.1123 0.1157 0.1378 0.0476 0.0458 0.0438 
1984 0.0841 0.0555 0.0709 0.1690 0.0510 0.0437 0.0346 
1985 -0.0170 -0.0425 -0.0204 0.1074 -0.0089 -0.0137 -0.0317 
1986 0.0234 0.0800 0.0347 -0.1917 0.0443 0.0499 0.0303 
1987 0.0975 0.1291 0.1026 -0.0740 0.0967 0.1063 0.0967 
1988 0.1154 0.1681 0.1611 0.1043 0.1346 0.1364 0.1456 
1989 0.0969 0.1039 0.1136 0.1969 0.0851 0.0876 0.0983 
1990 0.0897 0.0955 0.1000 0.1360 0.0758 0.0737 0.0779 
1991 0.0718 0.0658 0.0689 0.0921 0.0599 0.0605 0.0574 
1992 0.0649 0.0471 0.0522 0.0897 0.0581 0.0567 0.0582 
1993 0.1269 0.1452 0.1432 0.1286 0.1194 0.1233 0.1357 
1994 0.1141 0.1153 0.1072 0.0487 0.0745 0.0767 0.0781 
1995 0.0791 0.0868 0.0975 0.1803 0.0401 0.0406 0.0377 
1996 0.0760 0.0755 0.0743 0.0660 0.0651 0.0633 0.0645 
1997 0.0837 0.0720 0.0710 0.0638 0.0622 0.0633 0.0625 
1998 0.0042 -0.0174 -0.0140 0.0110 -0.0210 -0.0180 -0.0349 
1999 0.0531 0.0648 0.0320 -0.1991 0.0619 0.0616 0.0607 
 
 
Fig. 4   Growth rates for real income and consumption 
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Table 3        Augmented Dickey-Fuller test results 
ADG unit 
root test on 
 
Number of 
lags 
Durbin-
Watson 
γ1 t-values Reject unit 
root at 
95%? 
log c 
Dlog c 
 
4 
3 
2.1 
2.0 
-0.114 
-1.095 
-2.23 
-4.04 
No 
Yes 
log y 
Dlog y 
 
5 
4 
2.0 
2.0 
-0.161 
-1.057 
-2.40 
-3.57 
No 
Yes 
log PH 
Dlog PH 
 
3 
2 
2.0 
2.0 
-0.047 
-0.312 
-2.66 
-3.58 
No 
Yes 
Note: Dlog x is the first difference of the log of the series x.   
 
 
Table 4   Real income growth and house price inflation forecasting equations 
Dependent variable:  Dlog y     Period : 1980.3 to 2000.4 
 Const Dlog y-1 Dlog y-2 syratio-1 syratio-2 
Coefficient 0.006 0.079 -0.192 -0.239 0.164 
T-value (0.84) (0.74) (-3.09) (-2.29) (1.57) 
OLS statistics:  R2 = 0.79, SE = 0.025 
 
 
Dependent variable:  Dlog PH    Period : 1981.1 to 2000.4 
const DlogPH-1 DlogPH-2 DlogPH-3 Dlogy-1 Dlog y-2 r-1 r-2 r-3 r-4 
0.034 0.787 -0.338 0.170 0.057 0.409 -0.026 0.001 0.06 -0.039 
(1.63) (7.21) (-2.43) (1.53) (0.30) (2.24) (-1.82) (0.06) (3.19) (-3.02) 
OLS statistics:  R2 = 0.62, SE = 0.039 
 
Notes:  
Seasonal dummies were included in both specifications but are not reported. 
syratio-1 is the first lag of a simple measure of ratio of aggregate saving to 
disposable income. r-1 is the first lag of the nominal interest rate on mortgages.   
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Table 5 Sensitivity of consumption to income and house price shocks 
 
Dependent variable:  
Change in log of per capita real non-durable consumption, Dlog c 
Period 1981.1 to 2000.4 1981.1 to 1990.4 1991.1 to 2000.4 
 
Constant -0.009 
(-0.55)  
0.015 
(0.59) 
-0.060 
(-0.83) 
ADY  0.821 
(2.03)* 
0.229 
(0.42) 
0.100 
(1.56) 
UDY 0.378 
(3.50)* 
0.503 
(2.97)* 
0.489 
(2.91)* 
ADPH 0.008 
(0.12) 
-0.067 
(-0.78) 
0.105 
(0.95) 
UDPH 0.034 
(0.45) 
0.024 
(0.23) 
-0.046 
(-0.34) 
r-1 -0.000 
(-0.12) 
-0.001 
(-0.77) 
0.006 
(0.68) 
DCPI-1 0.081 
(0.18) 
0.205 
(0.36) 
0.123 
(0.11) 
DCPI-2 -0.870 
(-1.87) 
-0.782 
(-1.35) 
0.098 
(0.08) 
DCPI-3 0.765 
(1.55) 
0.552 
(0.87) 
-1.33 
(-1.06) 
DCPI-4 -0.822 
(-1.81) 
-0.279 
(-0.49) 
-0.126 
(-0.10) 
    
R2 0.69 0.81 0.64 
SE 0.023 0.73 0.02 
Durbin-Watson 2.41 2.59 2.41 
Mean Dlogc 0.0077 0.0089 0.0065 
    
 
Notes: Seasonal dummies are included but are not reported. DCPI -i is the ith lag 
of the difference of the log of the Consumer Price Index.  t-statistics are in 
brackets.  A (*) denotes significance at the 5 % level. 
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Table 6   Testing for liquidity constraints and collateral effects of house 
price increase 
 
OLS Regression:  
       Dlog ct  = µ + γ1(POS1) ADYt + γ2 (NEG1) ADY t + γ3 (POS2) ADPHt  
+ γ4 (NEG2) ADPHt  + β r) t +   εt                
 1981.1 to 2000.4 
 
1981.1 to 1990.4 1991.1 to 2000.4 
γ1 1.229 
(2.27)* 
 
0.870 
(1.19) 
2.584 
(2.13)* 
γ2 0.498 
(0.72) 
 
-0.513 
(-0.45) 
0.157 
(0.157) 
γ3 -0.114 
(-1.05) 
 
-0.132 
(-0.88) 
-0.048 
(-0.25) 
γ4 0.263 
(1.75) 
 
-0.026 
(-0.10) 
0.499 
(1.72) 
R-squared 0.65 0.76 0.63 
 
Durbin-Watson 
 
 
2.19 
 
2.28 
 
2.40 
 
Quarters  NEG1=1 
 
34 out of 80 
 
 
16 out of 40 
 
18 out of 40 
Quarters of actual 
negative income 
growth 
 
34 out of 80 
 
16 out of 40 
 
18 out of 40 
 
Quarters  NEG2=1 
 
 
32 out of 80 
 
18 out of 40 
 
14 out of 40 
Quarters of actual 
negative house 
price growth 
30 out of 80 18 out of 40 12 out of 40 
 
Notes: Lagged interest rate and inflation rate as well as seasonal dummies were 
included in the regressions but are not reported.  t-statistics are in brackets.  A(*) 
denotes significance at the 5 percent level.   
